ABSTRACT: Heavy metals and physicochemical characteristics of the different sites of the municipal solid waste dumpsite at Olusosun Landfill, Lagos, Nigeria, were investigated. The dormant site of the landfill has the potential of being a source of immediate environmental risk compared to the active and abandoned site, with the active site exhibiting tendency to be a likely source of Pb, Cd and Zn pollution. Zn was the most abundant metal in the area (0.264-0.947 mg/L) while Cd concentration was the lowest (0.001-0.022 mg/L). Pb, Cd, Zn were from anthropogenic sources and correlated significantly with chemical oxygen demand and oil and grease. Cu and Cr were more abundant in the dormant site and are attached to the solids as indicated by their significant correlation with TS and SS. The physicochemical characteristic of the leachate from the landfill indicate that they were more alkaline in nature, with TA range of 2354 to 7946 mg/L while the chemical oxygen demand values was also high 518.14 to 725.01 mg/L. The comparative analysis of the dormant site with other dormant site reveal a moderate concentration of the parameters measured but could contaminate the neighboring groundwater if not checked.
INTRODUCTION
Human existence on earth is almost impossible without chemicals. Chemicals and their products are very important to mankind due to the benefits they accrue. However, exposure to them during production, usage and their uncontrolled discharge into the environment has caused lots of hazards to man, other organisms and the environment itself. Over 100,000 of chemicals used by man are maintained in the ecosystem and several of these have been reported to exhibit toxic effects on lives (Nowierski et al., 2006; Herrera-Silveira et al.; 2004; Malallah et al., 1998; Parsons et al., 1984) . Consequently, the management of our environment and the control of discharge of waste products from anthropogenic activities is of high interest to researchers, regulatory bodies, environmental advisory agencies and policy-makers all over the world. Rapid urbanization, industrialization and population growth have been the major causes of stress on the environment leading to problems like human health problems, eutrophication and fish death, coral reef destruction, biodiversity loss, ozone layer depletion and climatic changes (Bay et al., 2003; Sadiq, 2002) . Determination of adverse effects of various elements upon human health and the ecosystem has been gaining momentum recently, especially on scientific, social and emotional ground. Hence, there is a presumption that sound scientific data base is needed to define maximum exposure levels of specific chemical compound(s) of health implications (Fortner and Wittman, 1983) . The Olusosun landfill, located in Lagos-State, the industrial and commercial centre of Nigeria with a population of over 10 million people is one of the major deposits of both domestic and industrial waste from the state. These waste products are dumped in this landfill untreated, posing environmental risks to life in the area and the entire population directly or indirectly. Landfill is a practice adopted as a substitute to ocean outfall of sewage, domestic and industrial waste, after the outlawing and termination of the latter due to its effects on the lives in the ocean. The ocean outfall causes introduction of pollutants into the food-web through bioaccumulation, changes in the biotic diversity and introduction of persistent organic compounds (like PAHs) into the marine environment. However, with the termination of ocean outfall, especially in USA in 1992, as a result of Ocean Disposal Ban Act of 1988 (Adriano, 2001; De Zuane, 1990) and in the European Union under the Urban Waste Water Treatment Directive (European Union, 2000) , there has been a growing concern on the environmental safety of landfill application of waste products, such as long term build-up of heavy metals in the soil, effects on groundwater and pathogenic effects (Zherg et al., 1991; Parson et al., 2004; Karrasch et al., 2006; Cheng et al., 2004) . The heavy metals investigated in this study have been implicated for various human health problems even at trace levels. The analyzed standard samples show recovery values ranging from 88-93% of the prepared standard. Lead has been implicated in various disease such as anaemia, brain damage, anorexia, mental deficiency, vomiting and even death in human (Maddock and Taylor, 1977; Bulut and Baysal, 2006; Low et al., 2000) . Cadmium also has been reported to cause agonistic and antagonistic effects on hormones and enzymes leading to lots of malformations like renal damage (Lewis, 1991; Donalson, 1980) . These two metals have affinity for SH groups in proteins, haemoglobin, enzymes/ hormones (Manahan, 1992) . Likewise, Pb and Cd are classified as carcinogens (USEPA 1999; Pekey, 2006) . Other metals, investigated in this study, were Ni, Cr, Zn and Cu, each of which has been reported for various health problems being non-biodegradable and with the possibility of accumulation in the food web (Langston, 1990 ). This study is conducted on leachates from the municipal solid waste dumpsite at Olusosun Landfill, near Ojota area, Lagos, Nigeria, to assess its heavy metal build-up.
MATERIALS AND METHODS
The leachates from Olusosun landfill were used for the study. Physicochemical characteristics like chemical oxygen demand (COD), alkalinity, solids, oil and grease were determined. The choice of the leachate was based on the view that leachates in landfills ultimately leak, percolate and contaminate the groundwater; hence, its analysis can be an indication of environmental pollution. The landfill site is in about Lat. 6 °20 / N and Long. 3 °20 / E, Ojota area of Lagos state, Nigeria (Fig.  1) . The dumpsite has been in existence since 1978 and receives over 25,000 tons of waste per annum (Lagos Waste Disposal Board, 2006) . It is a few kilometres away from the Lagos lagoon and Bright of Benin. The landfill is surrounded by some industrial factories, a gasoline station, a motor park, an automobile repair workshop and road network are all sources of waste and pollution discharge in addition to the transported waste discharge into the fill. The wastes deposited in the landfill are predominately solid wastes from both industrial and domestic sources. The samples for this study were taken from 5 sampling points across the landfill that is about 6 ha in area. At each sampling point, the temperature and pH were measured immediately while another sample was taken for metals, oil, grease and physicochemical properties. The landfill is best categorized into three groups: the active site where waste dumping is still actively practised, the dormant site with passive or withdrawn waste dumping and the abandoned site where the dumping has been stopped for a long time. The active site is labelled A while the abandoned and the dormant sites are labelled B and C, respectively as shown in Fig. 1 (III) . The sample containers (high density polyethylene-HDPE bottles), used to sample for heavy metal analysis, were washed with metal free detergent and rinsed with tap water. They were soaked in 1M HNO 3 for 24 h and later rinsed with demineralised water and kept in air-tight container till sampling period. Glass containers were used for the determination of oil and grease. These glass containers were washed with detergent and tap water, soaked in 1M HNO 3 for 24 h and rinsed with distilled water. It was later rinsed with acetone, dried at 110°C and kept in air-tight container till the sampling period. All samplings were obtained as composite mixtures from different points at each site for proper representation. The sampling bottles were first rinsed with the leachate before sampling. The samples collected for heavy metals were preserved by the addition of concentrated HNO 3 (1 mL/L of leachate sample). This is to adjust the pH of the sample to less than 2, so as to arrest microbial activities and prevent loss of the metals by precipitation and adsorption. All samples collected were kept in ice chest to maintain them at a temperature below 4 °C during transference from the field to the laboratory. They were also kept in refrigerator under the laboratory condition till analyses were completed on them. The time between sampling and analyses of samples was kept short and between recommended times by the standard method. To avoid contamination, the nitric acid used in preservation was ultra pure grade (J. T. Baker, Ultrex). The methods of analysis were adopted for all parameters and were used for the examination of water and wastewater as
